Dear Editor,
Open Letter in response to published paper: 'The building performance gap: Are modellers literate?' by Imam, Coley, Walker, January 2017.
We note with some concern, the media storm that has evolved around the recent publication by the BSERT published titled 'The building performance gap: Are modellers literate?', 1 particularly the negative impression of building physics modelling introduced to the public domain.
Within the decision to publish, we accept the virtue of authors in their attempt to address the apparent absence of uniformity in building physics education amongst modelling professionals in the UK. The paper argues for more standardisation of training and qualification of practising professionals which we would support. However, going further, there is perhaps an over-exaggeration that the absence of uniformity in standards is 'the elephant in the room' in consideration of the much-maligned performance gap in final energy use predictions of new UK buildings.
While there is an issue for the industry to be addressed here, we suggest it is also an imperative that all published research should be based on robust enquiry and strong, repeatable scientific methods. We are unconvinced, to put it mildly, that the Imam, Coley, Walker paper meets the high standards of scientific rigour that we have come to expect from a BSERT published paper in this case. Susie Diamond and Dr Claire Bhaumik's 2 post in June's CIBSE Journal identified some of the inherent problems with the published paper in how the chosen research methodology asks survey participants to rank a list of arbitrary criteria. Nowhere in the employed methodology are the survey interviewees requested to rationalise modelling outputs as an analytical component within a strategic low-carbon design philosophy. Participants are simply presented with a set of criteria to rank -which we suggest does little to establish the competence, perception or comprehension of participants.
It appears to have escaped the researchers that the ranking of the chosen criteria, on any notional basis, would prove difficult for even the most seasoned modellers in a situation where most will be more familiar with commercial rather than domestic hierarchical variables.
It is unfortunate that the research team did not take the opportunity to investigate what is actually happening at practitioner level, before arriving at observations as to where the modelling process of commercial and domestic buildings is going wrong. We agree that modelling standards and interpretive capability can vary widely in competence from one individual or organisation to the next. This much is true. We have noticed the situation appears to have become more problematic in recent years, coinciding it seems to us, with the introduction of National Calculation Methodology (NCM) and Simplified Building Energy Models (SBEM), the calculations of which has mostly been misconstrued and referred to as simulation modelling.
And while this legislation could reasonably be expected to have precipitated an increase in its use, there appears to have been a fall-off in the number of projects being informed by dynamic simulation analysis. This may have something to say about the background competence or confidence of those trained to become Low Carbon Assessors. Only rarely, do we see efforts to support architects very early days 'thick black line' sketch concepts, meaning most projects miss out on an important opportunity to influence building form and fabric performance. More and more, we see architectural concepts fixed well before a modeller can influence it to any significant degree. It is on this basis, we agree there is a case to answer for the modelling community to increase its efforts to properly influence performance outcomes, but perhaps for altogether more distinct reasons to those put forward by the BSERT paper.
Additionally, we question the use of a validated model as a 'fundamental truth'. There is the old quote from George Box that 'All models are wrong but some are useful'. The premise of one single model being the benchmark is questionable. In selecting one tool, the authors leave themselves open to the risk of modelling bias. We suggest, the paper needed to replicate simulations in say IES, EnergyPlus/DesignBuilder, may-be even IDA-ICE to check for software bias. This will have also mitigated the risk that some unspoken assumptions, such as the most appropriate zonal resolution, are integrated across the models.
The validation of the model talks about correlation of R 2 values. But the industry norm (ASHRAE) these days is to express things as mean bias error (MBE) and Coefficient of Variation of Root Mean Square Error (CVRMSE), in what we see as a further general departure from industry practice.
Examining vendor bias, we note the paper mentions that 80% of the respondents used IES Serve as their 'tool' of choice. Here again, an opportunity was lost to explore users experience with vendor software. The paper is silent on the contribution of vendors support, training, and software transparency. We feel sure there is some work for software vendors to achieve greater uniformity in use, testing, validation, research and transparency. We also see that the level of complexity in software (for those using it as a black box) is increasing rather than decreasing. Software results are still devoid of caveats on fitness for purpose, or appropriate application, all contributory points to the performance gap and competence in use, which require further research mention.
Furthermore, we observe that there is too little recognition among developers, modelling practitioners and the industry at large in acknowledging that compliance calculationsas detailed within the NCM and used within Part L of the Building Regulations -were never intended to predict in-use energy. Clients and other stakeholder's expectations need to be properly informed in this regard. NCM, SBM EPCs and even dynamic simulation modelling was never meant to predict annual energy costs in use. The authors of the BSERT paper and the press article in the Telegraph 3 seem to mischievously ignore this when mentioning 'compliance modelling has led to misguiding property owners'.
Regarding recent progress already made towards standardisation, the paper fails to reference that the building services industry -and consequently the research community developed to support it -has gone a long way over the last couple of decades, to homogenise the calculation processes and outcomes of buildings. The publication of CIBSE TM54 and TM59 provide the opportunity for high-performance outcomes to be captured routinely in the client brief and specifications. The standards have already served to harmonised most software vendor approaches.
Furthermore, Post Occupancy Evaluation is now undertaken more than ever before, and inuse performance modelling and calibration methods using measured data are becoming a bigger part of project input data. All of which forms a better platform for training than might have existed before the arrival of these advances.
It is apparent given recent advances, that the time is right for the research community and industry to begin to have an open discussion about the way we work together, and how we improve transparency, education and stakeholder expectations on the use of dynamic simulation modelling. We would support a consensus that there needs to be wider recognition of building physics simulation as a complex endeavour requiring a minimum level of training and expertise to be proficient. By the same token, the property industry needs to embrace the virtues of simulation as an analytical rather than a predictive tool and promote its inclusion earlier in projects so that it is provided with the opportunity to more effectively and robustly inform the subsequent strategic design and operation of projects as well as the important mitigation of climate change impacts.
We suggest software developers have a role in developing products that are simpler and more intuitive in use. They need to do more to present information in more useful and project friendly ways.
Finally, we need to ensure that our academic community are producing the very best possible science with robust scrutiny and searching peer review of the pertinent root causes, which is where we find most cause for concern with this paper.
In all of this, there is perhaps a role for IBPSA England, CIBSE, BSERT, ASHRAE and software calculation stakeholders to initiate joint discussions and maybe arrange an event that would look at how we overcome the issues all of this raises for the built environment research and design communities.
